Gamma-irradiation induces HER-2/neu overexpression in breast cancer cell lines and sensitivity to treatment with trastuzumab.
Overexpression of human epidermal growth factor receptor-2 (HER-2/neu) in breast cancer patients is a prerequisite for treatment with trastuzumab. In the present study, we demonstrate by fluorescence in situ hybridization (FISH) analysis that HER-2/neu gene amplification and chromosome 17 (CEP17) polysomy can be induced by irradiation in human breast cancer cell lines with low basal level of HER-2/neu. The irradiation-induced HER-2/neu gene amplification and CEP17 polysomy enhanced HER-2/neu at the protein level in both human MDA-MB-231 and MDA-MB-435 breast cancer cell lines which was determined by immunohistochemistry and fluorescence analysis and was correlated with mRNA levels. Irradiation affected to a high degree the responsiveness of both cell lines to in vitro treatment with trastuzumab. The direct antiproliferative effect of trastuzumab, as well as its capacity to induce natural killer (NK) cell-mediated antibody-dependent cell-mediated cytotoxicity (ADCC), was considerably higher in the irradiated tumor cells compared to their non-irradiated counterparts. Our data demonstrate that irradiation induces HER-2/neu gene amplification and CEP17 polysomy thereby enhancing expression of this protein in breast cancer cell lines rendering them susceptible to treatment with trastuzumab. They also suggest that patients with HER-2/neu negative inoperable tumors undergoing local radiation therapy may benefit from treatment with trastuzumab.